Abstract HIV prevention programs often focus on the physical social venues where men who have sex with men (MSM) frequent as sites where sex behaviors are assumed to be practiced and risk is conferred. But, how exactly these behaviors influence venue patronage is not well understood. In this study, we present a two-mode network analysis that determines the extent that three types of sex behaviors-condomless sex, sex-drug use, and group sex-influence the patronage of different types of social venues among a population sample of young Black MSM (YBMSM) (N = 623). A network analytic technique called exponential random graph modeling was used in a proof of concept analysis to verify how each sex behavior increases the likelihood of a venue patronage tie when estimated as either: (1) an attribute of an individual only and/or (2) a shared attribute between an individual and his peers. Findings reveal that sex behaviors, when modeled only as attributes possessed by focal individuals, were no more or less likely to affect choices to visit social venues. However, when the sex behaviors of peers were also taken into consideration, we learn that individuals were statistically more likely in all three behavioral conditions to go places that attracted other MSM who practiced the same behaviors. This demonstrates that social venues can function as intermediary contexts in which relationships can form between individuals that have greater risk potential given the venues attraction to people who share the same risk tendencies. As such, structuring interventions around these settings can be an effective way to capture the attention of YBMSM and engage them in HIV prevention.
Introduction
Although instances of new HIV infection are plateauing in the US, new infections continue to rise within certain populations, for example young men who have sex with men (MSM) and in particular young Black MSM (YBMSM) [5] . Although, YBMSM make up less than 1% of the population, they constitute 25% of new infections with high prevalence in urban centers like Chicago [44] . At the same time, however, YBMSM tend to have fewer sex partners and engage in fewer HIV-related risk behaviors than their White MSM counterparts [10, 18] . Taken together, these joint realities point to possible social and contextual factors at play in affecting rates of HIV in this population.
Traditionally, HIV prevention strategies have taken an individual-level approach, targeting personal behaviorslike condomless sex or using drugs and alcohol during sex (i.e., sex-drug use)-as primary factors associated with HIV susceptibility. Although this approach has made an undeniable impact on the spread of HIV more broadly, the disproportionate prevalence of HIV in vulnerable populations like YBMSM suggests the need for a wider net of prevention strategies.
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In response to this need, scholars have cast their attention toward the social contexts (or networks) in which atrisk individuals are embedded to better understand pathways of transmission and to locate opportunities for intervention [26, 42] . To date, network studies that pertain to the transmission and prevention of HIV and other sexually transmitted infections typically prioritize the sexual, social, or support ties that exist between individuals [1, 9, 25, 29] . Out of this research, we have learned about the structural and compositional features of interpersonal networks through which HIV risks are conferred, for example how the cohesion of an individual's network [32, 41] , an individual's position vis-à-vis other network members [45] , and their exposure to other risky individuals [30, 35, 36, 44] affects disease spread and risk susceptibility.
More recently, interest has emerged in the looser affiliations formed around broader socio-structural features of an individual's environment, for example the social situations, places, and organizational structures around which individuals associate [42] , as ties that can confer HIV risks. Together, at-risk individuals and the spaces they occupy comprise the HIV ''risk environment'' [34] . Expanding our lens to the level of ''risk environment'' demands a focus on the exogenous sources of risk (as opposed to just the cognitive or immediate interpersonal sources of risk). In so doing, it becomes possible to intervene at a more macrolevel of social interaction and, consequently, impact greater portions of at-risk populations.
In this vein, social venues, the physical and virtual spaces where MSM go to meet and socialize with other MSM, are seen as potential ''hotspots'' for intervention [8, 15, 16] as they have been shown to be highly associated with the incidence of disease and related risk behaviors [3, 12, 17] . This paper sets out to test a plausible theory behind this association-the theory of homophily.
Homophily occurs when individuals with similar traits share relationships [28] and is generated from either a process of social selection (i.e., when individuals base relationships on their similarity in traits) or social influence (i.e., when an individual's behavior is influenced by the behaviors of those with whom they have relations) [40] . With respect to HIV transmission and prevention, scholars have investigated homophily for its effect on disease transmission and exposure to risk [7, 29] , as criteria for selecting popular opinion leaders for behavioral interventions [22] and as a mechanism of multiplex tie formation in high-risk populations [13] .
Only more recently has homophily been explored as a mechanism in the structuring of a socio-structural ''risk environment'' comprised of at-risk individuals and the social settings they frequent [11] [12] [13] . In this scenario, homophily manifests as the passive clustering of individuals with the same sex behavior traits around the same venues. From a risk assessment and prevention perspective, when individuals with high-risk behaviors cluster together at venues, those venues are argued to be high-risk locations and, therefore, all patrons of these venues are at higher risk [31] . Thus, locations of passive behavioral clustering present important points for intervention.
Approach
In this paper, we conceptualize the HIV ''risk environment'' as an emergent network of relationships between YBMSM and the social venues they patronize and, in turn, seek to establish whether homophilous tendencies (i.e., the tendency to go where others with the same sexual preferences also go) structure patterns of venue patronage. Traditional statistical methods like regression analysis assume independence in observations; meaning that what one observes about an individual, like their sexual orientation, is assumed to occur independently from what one observes about another's sexual orientation. That said, network (or relational) data structures violate this assumption because the presence of some ties in a network affects the probability that other ties may be observed [24] . For example, an individual's decision to patronize a particular venue may depend on the other types of venues they frequent or the other types of people that patronize the venue.
Although there are a host of descriptive analytic techniques that have been developed to help characterize network data, these approaches are limited in a few ways that are relevant to the goals of this study. First, most descriptive network methods are designed for one-mode networks, which allow for only one type of actor. The network presented here, however, is comprised of two types of actors-YBMSM and social venues-making it a two-mode (or bipartite) network. Although we could transform the two-mode network into a one-mode network defined on YBMSM and the ties of joint venue affiliation among them, doing so would diminish the richness of the two-mode structure of the data featured here [6] .
Second, exploratory and descriptive network analytic techniques are designed to provide a ''snapshot'' of a network [21] , essentially characterizing what the network looks like as a static, already emerged social structure. In contrast, we aim to explain how the patronage network emerges. As such, an inferential method of analysis is needed that focuses on the specific dynamics that increase the likelihood that patronage ties will be formed in the first place. And finally, descriptive or exploratory analytic techniques tend to underscore the purely structural, selforganizing mechanisms of network emergence (e.g., when people tend to become friends with the friends of their friends) whilst unable to account for how attributes of network actors also motivate the formation of ties in the network [6] .
For these reasons, we turn to a class of statistical models for social networks called exponential random graph models (ERGMs) [39, 40, 53, 54] . ERGMs model network structure by accounting for the presence or absence of ties in the network as a function of local configurations (or patterns) of ties called parameters. These configurations can emerge from the connections actors make in response to other ties in their social environment (e.g., when popular venues continue to attract more YBMSM patrons) or in response to properties that exist outside the network like the attributes of other YBMSM (e.g., when HIV positive individuals prefer partnering with other HIV positive individuals).
In this paper, we apply ERGMs to identify social processes at play in the emergence of a two-mode bipartite network. Bipartite networks consist of two sets of nodes or network actors (e.g., YBMSM and social venues), with ties defined only between members of each set (e.g., YBMSM-to-venue patronage) but not within the two sets of nodes [48] . Selecting which patterns of interaction to include as parameters in an ERGM should be grounded in which distinct theories of social interaction one wants to test. Here we aim to verify whether homophilous tendencies among YBMSM motivate their venue patronage. Thus, we include parameters in the model that represent this phenomenon at a local level in the network while also testing the more socially naïve hypothesis that YBMSM who engage in risky sex behaviors are simply more likely to visit social venues than YBMSM who do not. As such, two general types of network configurations are considered in our model and are visualized in Fig. 1 .
In statistical terms, the effect of each parameter is estimated by determining the prevalence of the modeled configurations in the observed network and then assessing their statistical likelihood above what would occur by chance alone [52] . A parameter estimate that is positive and significant indicates that ties are more likely to occur within the configuration tested. Conversely, parameter estimates that are negative and significant suggest that ties are less likely to occur within the configuration tested. ERGMs are deemed acceptable when the parameters converge, which occurs when the t-ratios for each parameter reaches \0.10. Details about the specification, estimation, and simulation of ERGMs are beyond the scope of this paper but can be found in Lusher et al. (2013) . The models presented were implemented using MPNet, a network estimation program designed for one-mode, two-mode, and multiplex network data [49, 51] .
Methods

Sampling and Recruitment
The data used in this study were collected from June 2013 to July 2014 as part of the initial wave of the uConnect study, a network cohort study of YBMSM living in Chicago [23] . Participants were recruited using a variant of classic link-tracing widely used in public health studies [14] called respondent driven sampling [19] . To construct the sample of 623 YBMSM, we began by purposively selecting a diverse set of YBMSM to serve as seeds. In total, 62 seeds were identified from a range of social spaces that YBMSM occupy, including community social spaces and organizations, LGBT centers, HIV clinics, and online venues. Seeds were eligible to be interviewed if they: (1) self-identified as African American or Black, (2) were born male, (3) were between 16 and 29 years of age (inclusive), (4) reported oral or anal sex with a male within the past 24 months, and (5) were willing and able to provide informed consent at the time of the interview. Each enrolled seed was given instructions for recruiting other eligible YBMSM (up to a total of 6). Each subsequent wave of participants was instructed to do the same. Waves of referrals continued until the target sample size was reached [23] .
Of the 62 seeds recruited, 37 were productive (i.e., successfully recruited at least one additional individual) yielding referral chains with a maximum length of 13 and a median length of 3. Among all respondents, the distribution of the number of successful referrals was 0 (6.4%), 1 (44.3%), 2 (24.4%), 3 (15.1%), 4 (5.9%), 5 (2.5%) and 6 (1.4%) [43] . Both seeds and sprouts were offered $60 for their participation in the study at each study visit and an additional $20 for each recruit who participated.
Data Collection
As a result of the recruitment procedures, we interviewed a sample of 623 YBMSM. Participants underwent a face-toface staff-administered personal interview, which obtained socio-demographic, sexual health, and sex behavior data as well as information about their social and sexual networks. Given the time-consuming and demanding nature of eliciting network characteristics from respondents, a staff-administered questionnaire was deemed an appropriate mode of data collection. Interviewers not only motivate respondents to complete the survey, but they can also answer questions and provide procedural explanations when needed [27, 47] .
Information about participants' patronage of social venues was collected by asking respondents about their patronage of certain types of physical venues to meet and socialize with other MSM. The different types of venues included both sex-on-premise venues (e.g., bathhouses) as well as their more social counterparts (e.g., bars and clubs). We included both types of venues because, at their core, all social venues form settings where MSM gather and socialize and, potentially, meet new partners [11, 13] . As such, they create reliable social contexts where the likelihood of being exposed to certain types of people with particular risk proclivities increases and where future partnerships may be forged [15, 33] . The final roster of venue types included: clubs and bars, gyms, public spaces, bathhouses or adult bookstores, and ballroom events (see [2] for a description of the ballroom community). As such, the raw data collected from participants represent their tastes in venue-types not in specific venues.
To measure venue patronage, respondents indicated on a nine-point categorical scale how often during the past 12 months they had visited each type of social venue. Response categories included: ''never'', ''less than once a year'', ''once a year'', ''a couple of times a year'', ''once a month'', ''once every two weeks'', ''once a week'', ''several times a week'', and ''every day''. Using ''once a year'' as the cutoff, we created a dummy variable to represent whether or not a respondent visited each type of venue at least once in the past 12 months.
Finally, respondents that had visited a venue-type at least once in the past 12 months were also prompted to delineate the regions of the city-South Side, North Side, and West Side-they travel to in order to attend the type of venue in question. This finer granularity resulted in 15 geographically specified venue-types. The decision to distinguish between venue-types in different regions of the city and, therefore, to treat them as distinct nodes in the two-mode network was based on prior knowledge of the demographic and socio-economic differences between these regions that we believe affect the expressions of LGBT culture within them. The North Side is a densely populated region of the city where a primarily White middle to upper-middle class ''gay enclave'' exists. Generally recognized as the cultural center of the LGBT population in the city, this community area contains a majority of the city's gay establishments (e.g., bars, nightclubs, bathhouses) as well as its LGBT cultural and advocacy centers. The South Side, on the other hand, is a historical majority Black community with significant socio-economic disparities among its residents. Although the South Side is home to a sizeable population of Black gay and bisexual men and transgender women, it hosts fewer and less geographically concentrated gay establishments and is not recognized by outsiders as being a ''gay enclave.'' Finally, the city's West Side is an ethnically diverse area consisting largely of working class and lower-income Black and Latino residents. The West Side also does not have an established gay community and has even fewer gay establishments than the South Side. The make-up of these specific regions have many similarities with communities in other domestic HIV epicenters in the US.
YBMSM Attribute Construction
We include three sex-related behaviors in the analysis to determine their impact on venue patronage. These include condomless sex, sex-drug use, and group sex [44] .
Condomless sex was measured on the basis of frequency of condom use with named anal sex partners in the past 6 months. If the respondent indicated not always using condoms with any of their partners, he/she was coded as
having had condomless sex. Similarly, respondents were asked about their use of drugs to enhance their sexual experience or make sex easier to get [44] . Respondents who indicated having done so with at least one partner were coded as having used sex-drugs. Group sex is a selfreported measure of whether or not a respondent indicated having engaged in sex with two or more partners at the same time at least once in the past 12 months [44] .
We also included measures of HIV status and age as controls in the analysis. A dummy variable representing an individual's self-reported HIV positive status was included to account for the possibility that being sero-positive might affect an individual's interest in patronizing social venues. Further, to account for restricted access to some venues based on legal drinking age, we included another dummy variable that represented being at least 21 years of age.
Results
Individual and Network Descriptives
Descriptive statistics for the study sample of YBMSM (N = 623) are summarized in Table 1 . A majority of respondents were 21 years of age or older (73%) and about a quarter (24%) self-reported being HIV positive. With their sex partners during the past 6 months, respondents reported engaging in condomless sex (46%) and sex-drug use (40%). Far fewer self-reported participation in group sex (21%) during the past 12 months. With respect to their venue patronage in the past 12 months, a majority of respondents (61%) reported going to clubs and bars and nearly half (46%) reported going to public spaces. Meanwhile, about a quarter or less reported attending ballroom events (26%), gyms (11%) or bathhouses and adult bookstores (9%). Of those who visited physical venues, more than half spent time on the North (60%) and South Sides (56%), while fewer than a quarter (17%) visited venues on the West Side. Among the five types of physical social venues, clubs and bars and bathhouses and adult bookstores were most patronized on the North Side, while public spaces, ballroom events, and gyms were most patronized on the South Side.
We also note that nearly one-third of respondents (29%) indicated abstaining from physical social venues all together in the past 12 months. From analysis not featured in this study, we know that 115 of these individuals relied exclusively on the Internet to seek partners, a type of venue that we chose to exclude from this study about YBMSM's patronage of physical social venues. This leaves 63 respondents who appear to have spent no time in the last 12 months in physical or virtual social venues to meet other MSM.
Cross-tabulations of the sex behaviors of YBMSM and the types and geographic regions of their venue selections are shown in Table 2 . Individuals who engage in condomless sex, sex-drug use, and group sex tend to follow the same general pattern of patronage as was shown in Table 1 when YBMSM were not stratified by sex behaviors. Namely, clubs and bars are the most popular venues, followed by public spaces and ballroom events. However, when sex behaviors are accounted for, we see that YBMSM who take sexual risks tend to attend bathhouses and adult bookstores more than gyms.
Similarly, with respect to the regions YBMSM patronize, cross-tabulations show the same basic pattern of patronage as were shown when sex behaviors were not factored in-individuals who engaged in condomless sex, sex-drug use, and/or group sex, seemed to favor North Side venues, followed by South Side venues. West Side venues were visited the least. Taken together, the similarity between the distributions of venue patronage featured in Tables 1 and 2 suggest no obvious pattern of association between sex behaviors and venue type and geographic regions of choice.
The final venue patronage network consists of 623 YBMSM and 15 geographically-specified venue types. Figure 2 illustrates the two-mode venue patronage network. On average, YBMSM patronized 1.95 different types of venues in the past 12 months, corresponding to a network density of 13%. The relatively low density of the patronage network suggests that most YBMSM have (17) distinct preferences for which type of venue they attend and/or the neighborhoods in which they attend it. Because sex behaviors are not mutually exclusive categories, YBMSM nodes are differentiated on the basis of which combination of behaviors they engage in (i.e., their sex behavior profiles). The lack of any noticeable clustering on any of the sex behavior profiles around particular venue types reinforces our interpretation of the cross-tabulation analysis featured in Table 2 .
Bipartite Exponential Random Graph Model (ERGM)
Results of the bipartite ERGM analysis are shown in Table 3 . Reported in this table are parameter estimates, standard errors, and convergence statistics (or t-ratios). The ML estimate for a parameter reveals the direction of its propensity to exist in the network above what would be expected by chance alone. Thus, a negative estimate is taken to mean that a parameter is less likely to occur while a positive estimate indicates a greater likelihood of occurrence. Significant parameter estimates are marked with stars. Significance is achieved when the absolute value of the ML estimate is greater than twice the magnitude of the standard error [46] . Also associated with each parameter is a convergence statistic (or t-ratio). When the value of this statistic is below .10 it is taken to mean that the parameter has converged and is a good fit in the model of interest.
In Model 1, we model the ties of patronage between YBMSM and venues as decisions conditioned on an individual's sex behaviors but which are made independently of other YBMSMs' venue patronage. This enables us to see whether, absent of any knowledge of what other YBMSM are doing, YBMSM who engage in particular sex behaviors are simply more likely to frequent venues than YBMSM who do not. In that age and HIV status may restrict an individual's ability or proclivity to go to social venues, we control for these potential confounders in the model.
The negative estimate for the edge parameter reflects the likelihood of a network tie appearing entirely by chance. One can think of this as the ''intercept term,'' reflecting the density of the network if no other effects were present. Results show that the edge parameter is negative and significant, indicating that there is a smaller chance than expected that individuals will patronize a social venue. This reinforces what is already known about the low density of the observed network. Regarding the effects of risk behaviors on individual venue choice, results show that neither (1) having condomless sex, (2) using sex-drugs, or (3) engaging in group sex is any more or less likely to motivate venue patronage, even after accounting for the positive and significant effect of being at least 21 years of age.
In Model 2 we introduce three additional parameters that represent each behavior's impact on the types of venues that individuals patronize when operationalized as a homophily mechanism, whereby individuals with the same risk tendencies cluster around the same places. Results show that individuals that have condomless sex, use sexdrugs, and/or participate in group sex have tendencies to go places where other MSM that engage in the same types of sexual behavior also go. This provides support for the idea that the places where YBMSM go to meet other men may enable the formation of social relationships that have high risk potential. The caveat is that the magnitudes of the effects are small. (46) 131 (52) 59 (46) Ballroom events 77 (27) 73 (29) 35 (27) Gyms 24 (8) 34 (14) 15 (12) Bathhouses and adult bookstores 25 (9) 37 (15) 28 (22) Venue regions North Side 182 (63) 174 (69) 83 (65) South Side 154 (54) 161 (64) 79 (62) West Side 44 (15) 51 (20) 18 (14) Total N 287 252 128
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However, in adding the homophily parameters to the model, the significant effect of age disappears and the individual-level effects of condomless sex and sex-drug use that we estimated in Model 1 are now negatively significant. We interpret this to mean that individuals who engage in condomless sex and sex-drug use are actually less likely to indicate going to venues than those who do not take those risks. But when they do visit these places, they tend to go where other MSM who engage in the same risks also go. This lends support for what others have found with respect to the passive clustering of risk behaviors and infection around social settings [10, 12] .
The former steps analyzed a select set of local-level processes that structure patterns of venue patronage among YBMSM. The final step is to determine whether the specified model is a good representation of how the observed network could have been formed [38] . To this end, we performed a goodness-of-fit test by simulating a sample of 10,000 networks based on the estimated ERGM and comparing how well the model captures key features of the observed network. Given that we chose to focus only on attribute specific parameters, it is unsurprising that our model did not adequately capture the self-organizing network features. We address this as a limitation in the ''Discussion'' section.
Discussion
This study sought to clarify the relationship between HIVrelated risk behaviors and social venue patronage, by imagining venue patronage as a network composed of two types of actors-YBMSM and social venues-with the ties between these two sets of actors representing patronage relationships. Using a stochastic network modelling technique designed for two-mode network structures called ERGMs [53] , we aimed to determine whether and how sex behaviors of YBMSM-i.e., condomless sex, sex-drug use, and group sex-motivate their patronage patterns. We do so by testing the homophily hypothesis-that YBMSM are more likely to gravitate toward the types of venues where other YBMSM with similar behavioral preferences also go-while also accounting for a more naïve hypothesis that YBMSM who engage in risky behaviours are more inclined to patronize venues, irrespective of who else goes there.
We found that the relationship between sex behaviors and venue visitation depends on the type of local configuration into which the behavioral attributes are parameterized. When risk behaviors were modeled only as a feature of an independent tie between an individual and a venue, patronage was no more or less observed in people who engaged in risky behaviors than in those who do not. In other words, having a risky sex behavior profile did not per se make an individual more likely to frequent venues. However, when we model the same behaviors as patterns of homophily, we learned that individuals who engaged in these behaviors were significantly more likely to gravitate toward the places where other patrons who engage in the same behaviors also went, albeit the magnitudes of these effects were small. Further, when homophilous processes were accounted for, we saw that the simpler parameters representing patronage of venues irrespective of the patronage choices of other people in the network were actually less likely to be observed in those who engaged in risky sex behaviors than in those who did not.
Taken together, findings from Model 2 present an empirical conundrum to unpack. Why are the men that practice potentially risky sexual behaviors less likely to patronize social venues, but when they do patronize these places, they tend to go where others like them also gravitate? As noted previously, we excluded website patronage from the analysis as it was our intent to focus on physical social venues as opposed to virtual ones. However, data analysis not shown here reveals significant associations between the use of online platforms to meet other MSM and all three of the sex behaviors in question. Whereas, among physical venues, the only significant relationships are between sex-drug use and the patronage of clubs and bars, public spaces and bathhouses and bookstores. Thus, absent of any knowledge about where others in their network go to meet other men, it would appear as though individuals who engage in HIV-related sex behaviors are more drawn to online venues like social networking sites, where they can search more selectively and anonymously [37] .
That said, the act of logging into a social networking site like Grindr is not a social one in that an individual's time spent on such a site typically occurs in isolation. This is in contrast to the more social act of going to physical venues like clubs and bars, whereby individuals attend these places with their peers. If we assume that homophily in sex behaviors is also likely to occur among friend groups, then this may explain our findings with respect to homophilous clustering. When those who engage in sexual risk behaviors do go to physical venues, they may be doing so with friends who also engage in the same behaviors. Although it is beyond the scope of this paper to explore this possibility, future research should explore the interplay between the overlapping friendship networks and venue affiliation networks among YBMSM.
While it remains to be seen from the analysis whether or not physical venues actually broker potentially risky sexual partnerships, our findings have practical implications for HIV prevention research and outreach. The idea that social venues ought to be considered conduits for education and prevention emerged in the 1980s during the height of the HIV/AIDS epidemic. Of particular concern was the role that bathhouses played in promoting or enabling risky sexual behaviors. While forced closure was the point of early conversation in public health circles, it soon became apparent that collaboration might be a more effective strategy. Collaborating not only gave public heath practitioners the opportunity to reach at-risk patrons [55] , it also gave bathhouse management the opportunity to remain in business while also taking measures to protect the health and wellbeing of their clients [56] . We reiterate this realization and emphasize that social venues can function as important bottlenecks of risky sexual partnerships before they have the chance to develop. And, by interviewing atrisk individuals about the venues they patronize, venues that are not already engaged in prevention messaging and education can be identified and reached out to for partnership opportunities. Additionally, the fact that there is a significant trend for individuals to patronize places where individuals with the same risk proclivities also go presents an opportunity to leverage those patterns of venue affiliation for tailored message diffusion and outreach approaches. Different sex behaviors warrant different prevention messages. However, capturing the attention of the appropriate audience for those tailored messages can be difficult. For this reason, social venues become a useful channel of communication with immense potential to reach a sizeable yet specific audience with prevention messages, as has been shown within the Chicago house/ballroom community with respect to raising awareness about pre-exposure prophylaxis [23] . Venues also tend to facilitate the formation of weak ties among patrons, which makes them well suited for diffusing novel forms of information to wider audiences [13] . Thus, the combination of weak ties and patrons with common sex behavior profiles enables venues to be effective and efficient channels in the diffusion of behavior-specific prevention messages.
Our study has several limitations that warrant mention. With respect to data collection, we measured venue patronage using a response set comprised of broad categories of geographically designated venue types (i.e., South Side clubs and bars) as opposed to specific venues that could be coded post hoc for these broader characteristics. The decision to solicit data on venue-types as opposed to particular venues was twofold. First, in an intervieweradministered survey, it is easier to elicit responses to a shorter roster of venue-types than an extensive list of specific venues that would require more precise recall from respondents. Second, constructing a complete sample of specific social venues that span the different venue types that we were interested in was too great a task for the scope of the study. However, it is possible that we captured an affiliation network that is too broad to be considered a firstorder risk network for the individuals in our sample. We also note that the social presence of an interviewer during data collection may have led respondents to underreport stigmatized behaviors like sex behaviors [4] , although some work has found no differences in reporting behavior between interviewer-and self-administered modes [20] .
With respect to data analysis, our intention was to demonstrate how ERGMs could be used to clarify the nature of the relationship between sex behaviors and venue patronage when venue patronage itself is conceived as a network of ties between YBMSM and social venues, as opposed to an independent individual-level outcome. That said, it only captures a partial representation of possible network mechanisms that may undergird the emergence of a two-mode venue patronage network. To paint a more complete picture of the internal and external factors that drive patterns of venue affiliation among YBMSM, a more robust ERGM could include more complex structural parameters as well as additional attributes of both YBMSM and venues. Relatedly, due to a limitation of two-mode ERGMs, we cannot include as covariates any co-evolving relationships among YBMSM (e.g., sex partnerships and friendships). Thus, it is a common challenge to verify whether behavioral homophily is a network mechanism in its own right or whether it is a confounder for some other type of ongoing relationship. Recent developments in multiplex modeling techniques [50] offer the opportunity to explore this in the future.
Finally, regarding the interpretation of our results, our data are cross-sectional and not longitudinal, which means that inferences about cause and effect cannot be made. Therefore, we cannot rule out the possibility that sex behaviors are the adopted outcomes of venue patronage and not the antecedents.
Despite these limitations, our findings provide an account of sexual risk behaviors as underlying mechanisms in the structuring of a socio-structural risk environment and social venues as the intermediary physical settings where relationships between YBMSM can be formed and where patterns of risk emerge. As such, structuring interventions around these settings can be an effective way to capture the attention of YBMSM and engage them in HIV prevention. However, social venues can play a variety of roles in prevention interventions, including being the targets of social and behavioral intervention, the channels through which prevention messages are diffused, or the beacons of change itself. Thus, knowing how best to incorporate venues into preventive outreach requires a deeper understanding of their relationship to the sexual risks that their patrons take and the role that they play in enabling or constraining the activation of those risks.
